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摘要
目前多智能体系统一致性的研究是多个学科的研究热点，受到了越来越广
泛的关注。多智能体系统一致性是指多智能体网络的个体遵循某种规则，互相
进行通信及交换信息，最终多智能体系统中的所有的个体的状态趋于一致。
本文研究了具有外部干扰的多智能体系统的自适应一致性和基于一致性算
法的连续时间覆盖控制问题。具有外部扰动的多智能体系统的一致性问题的研
究具有显著的现实意义和理论价值，只利用有限的模型信息和采用输出反馈自
适应控制器是本文的亮点，采用输出反馈相较于状态反馈可以节约较多成本。
本文首先证明了在未知干扰作用下，理想固定增益控制器的存在性，设计了基
于输出反馈的自适应控制器，并证明了在所设计的控制器驱动下，多智能体系
统的输出可以实现一致。由于多智能体系统覆盖控制在搜寻和营救、环境监测
和自动监测等方面的广泛应用，多智能体系统覆盖控制问题得到了极大的关
注。将事件触发机制引入覆盖控制算法中，使用事件触发机制，可以减少控制
器的更新次数，从而减少对有限资源不必要的浪费。本文设计了基于一致性的
连续时间覆盖控制算法，通过李雅普诺夫方法证明了多智能体系统在该算法作
用下，可以达到一致，即对直线实现最优覆盖控制；并将事件触发机制引入覆
盖控制算法中，设计了相应的触发条件，以及给出了触发时间间隔的下界。
关键词：多智能体系统； 一致性； 自适应控制； 覆盖控制
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Abstract
Recently, consensus of multi-agent systems (MASs) has became a hot topic in a
number of fields, and has received a great deal of attention. Consensus of MASs means
that the agents in a multi-agent network follow certain kind of control law, communicate
with each other, and reach an agreement on their states eventually.
This dissertation investigates two problems: adaptive consensus with exogenous
disturbances and consensus-based continuous-time coverage control. The consensus
with external disturbances is of both theoretical and practical importance. In this pa-
per we only require limited model information and employ output feedback adaptive
control, which will reduce the cost compared with state feedback. First, We prove
the existence of ideal fixed-gain controller, and then design output-based adaptive con-
troller. Finally, we show the effectiveness of the control algorithms by proving that an
output consensus can be reached. Because of the wide applications of coverage con-
trol in the design of robotic networks for search and rescue, environmental monitoring,
automatic surveillance and so on, coverage control has received a lot of attention. We
employ event-triggered control to the coverage control problem. The event-triggered
mechanism is able to reduce the number of control updates and computational cost.
We propose a consensus-based coverage control algorithm. By Lyapunov analysis, we
prove that the MASs can achieve the optimal coverage. Then, event-triggered mecha-
nism is employed to the coverage control algorithm, where the triggering condition and
the lower bound for inter-event intervals are given.
Key Words: multi-agent system; consensus; adaptive control; coverage control
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